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- —= SCIENCE ACTIVITIES IN ENERGY. . ) . R
— i’
= . Science Actigities in Energy is a séries of simple, keep 1t cool iry the summer? Which stores salar
Ne— . concrete, revealing experiments that whs developed energy better—water o rock? ’
B by the American Museum of Atomic Energy espe- At the outset of an experiment, try to get your
" _g cially for fourth, fifth, and sixth graders but can be sfudents to predict outcomes, even when they have
= just as useful in community programs. . no experience to justify their projections. Urge
L= < The purpose of the series s to illustrate certain them to make a gyess. They’ll become more inter-
s —F prlfnCl igs and problems retated to.various forms of ested, feel more involved, if they do. - .
. = energy and to their development, use, and con- . In order to answer each question, a student {or
= ,servation. . / the glass as a group) follows instructions on an
e More important, it is an effort to help you and at%snty card that lead him or-her through a spe-
A _ other teachers involve students directly in explor- " cific experiment. * /
o ,_j ingintriguing questions—in maklng dlscoverles on This kind of direct student part|C|pat|0n Ieads
= their.own. easily to other related questions—some suggested
= * .+ You needn’t be an expert in science to use this on the activity tards themselves, others generated
~—= material. In fact, teachérs shouldn’t be expected to by the students and their teacher—and to further
= know the™right”” answer to every question posed. exploration by the experimenters on their own. .
. = What’s more, many of the activities involve not The American Museum of Atomic Energy has - %
»— just science but art, economics, arithmetic, reading, purposely use metric measurements throughout
= ~and ot{ier skills and disciplines.as well—and need the experiments, believing triat this would be part
© 3 not be used in sequence. . of the' learnifg process for many young people
. 3 : Each unit in the series forms a coherent program and for some adults as well. -
= of instruction on a single topic: soldr energy, elec- Because the activities are outhined fn single ) "
o= trjcity, conservation, and the like. cards, you can easily photo for distri-
= - Most activifies in the series can be compteted in ~buhon or project them on a screen or wall® ‘ 2
= the classroom with matérials readily availabie in As the developers of the series, we are.anxious ’
e -any community" pots and pans, paper cups, water, to lgarn how you and your students use the mater-
= salt, thermometers,’and cardboard'boxes. A few re- als, what variations you deve {op. aﬁa’éﬁf;::ms
3 —= quire purchqses from focal,or national Sl.JpplierS. | you find extraordmary Pleaséet'us knqw ybur *
- Each project is introduced as a question: How reactiors fo e materials, and feel free 1o ask for,
H « * much warmler do objects get in the sun than in the - more information on any energy-related‘toplc
o—= ~ shade? What 1s the best color to paint a house td ~ L. - . r ..
b B ELECTRICAL ENERGY e . v
> — Until the oil embargo of 1973, the.use bf elec- of the energy we use. A Y00-watt Iightbull\lwastes
= tricity in the United States had been doubling just'x about one fluid ounce of oil {or about 1 1/[3 ourices’
- _é" about every ten years. The rate slowed in *73 and of coal) for every hour it operates unpecessarily.
LA -’74 but has again speeded up I1n the past couple Multiply that by the millions of needlessly lighted
) é of ygars. ’ bulbs throughout the cQuntry on a glven day and 4 N
J,,‘-f _ Congidering the enormous use of electricity’ | the amount pf waste is staggering. )
_E today, itis hard to realize that America will be Another sort of waste take&g\ace in the generat-
- § using three to four tipes as much e\ectncuty asit ing process itself. |t takes three units of fossil\fuel
NTTS 1s today-by the end of the century.'That is the pro- energy to produce gne unit of electricity. When
= \pecnon, though—5% per cent growth per year—if ° coal is ysed to power an electrical generatmg plant,
P - certain conservation measures are*taken over the for example, only '38 per cent of its energy is con-
= next 20 years. . verted to electricity; the rest is lost. Heatmg a home
- 'é Electricity, unlike oil, natural gas, and coal, can- electrically rather than by some other means can, L
— Rot be_discovered or mined. It must be manufac- consequently, be expensive and wasteful,
7 = tured, and the most prevalent means of generating Although electricity is odorless, quiet, and easily
N § it 1s the burning of those very fuels. Sixteen per cent transmitted, it does create problems of air'pollution
© _5._—-' of oug petroleum, 15 per cent of eur natural gas, and heat emission in the cmmedlate vicinity of a
) = and 46 per cent of the coal we use is burned to generating plant.
p—— make glectricity. Other methods of generating Experiments in this unit on electricity focus on
- § electriclty are hydropower, geothermal power, and how electricity is made, how it is used, and how it
. = . nuclear fission reactors. is'measured. .
'p:’; —‘g . Some exper}§ believe that we waste one-quarter oo _ &
B —:: ; . : ) . x
. = This series, Science Activities in Energy, was developed by Oak Ridge Associated Universities under contract
- = from the U.S. Department of Energy, with assistance from teachers and staff from the Lawrence Hall of
2 "—§ Science, Berkeley, Calnfornua This publication was prepared as an account of work sponsored by the United *
= States Government. Neither the United States nor thg U.S. Department of Energy, nor any of their employ .
LN g ees, nor any of their contractors, subcontractors, or their employees, makes any warrbntﬁ express or implied,
e or assumes aQIegal liabdity or responsibility for the accur&y,, completeness or usefulness of any informa .
B~ tion, apparatus, product or process disclosed, or representsMhag its use would not infringe privately owned
B . . rights. N . : ]
El{llc The American Museum of Atomic Epergy / Oak Ridge Assoclat Universities / P.O. Box 117 / Oak Ridge,
- Tennessee 37830 3 -
— . . ) .

"x




HOW MUCH-STRONGER' IS = ~ |
AN ELECTROMAGNET MABE ON'A

MATERIALS s
6 I\/Ieters#24 enom%led copper wnregflne '
sondpoper I D cell, masking tape, brads or
tacks, 3" bolt pencnl compass ,C\@, (

que an €lectromagnet - e \g%%"’°“lbec§n“:3c%'

- ' ' ’ \c:’c:::o.g(g 1o the bemrgt

- -orr’the pencil like this: the Dol Urap S meters
: . . o 1 ' . C //'/ °§.;‘f‘;2£5‘.’“"",
. Test its 'strength with™ NS Q e

brads or-tacks! '”

wrep wire over

+ $CONnecT o bt ' N . \ Brads

TOURIRY - & ﬁﬁﬁmg iy
v 2 CGV\ Tp\ck upl

Gy b |

|. I\/loke an electromagnet on 'fhe
K “Try this experimen]

bolt like this. Test |T 1004 will 2 permane it

magnif \nstead of

Wrap bolt with

was kin [ . ele et—-
First fo '(wgulaTlon ! coonrgag_e ( . PR éDM pev‘o_moQ “'
: w |Th"i-spQY3 ‘ ‘

Can youﬁhink of ways to make. °
your electromagnet stfohger? ‘

- Se€_how for owoy from @ composs
you can hold*either and get resul'rs -

N}

. . . .
— y PR Y s
Science Activities 10 Energy 4 R . - . “
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WHICH. USES MORE ELECTRICITY/ AN
-ELECTROMAGNET

~ OR A SMALL ($)FLASHLIGHT
Y BULB?
'MATERIALS:

Electromagnet from Acﬂvny 1, fine sandpaper
Flashlight bulb,masking tape,compass -
5 Meters #24 enomeled copper wire .

D cell,cardboard Tube (Sosaminn), shoe boX wnh lid

Tape wire 1o
PQ Deell

-,
L

-

Uz

Q
ERIC
4

Wind about 30 urns ¢f wire on Mhe shoe box| , ,{
;hu%cardboard S5 - _ %is an |, O A .o
g > ; B o )
30 em of A7, chtb.:—c? o ; DO ‘e
at ey 77 . ¥
Qndl "' ' ’ Th l S
"= e : - :
ﬂ‘?b f F PRgT R “Tape 16 fl r ST )
S SJep
place, compass shout’d R
—omiRBER e (N be 1 P, Qm-mr of .x,‘ \
- “ ) the Tube and level—' o
- the needie must 2
Y| poirt 1o the center + 3
1 of the windings .
‘\ \aT-Form made on the Tube .
k/‘ rom shoe -box
—— 'Y QQ ElaETrowsgm“f' '
\ .
shoe ox' > . /) "‘Tape, wire ‘(chﬁvd‘ﬂ 1/
obulb .

Connect the pieces as shown. The, .
~compass needle moves ‘and then
,stops at a certain point.Now reploce
the bulb with the electromagnet.

Does it move further? - .

WhICh uses nore elecmcny’?

Save your meter for future experlments -*

o




OTHER IDEAS TO EXPLORE

\

Try using dlfferen'r
flashlight bulbs: do
'rhey all use the
same amount. of

electricity ?
= v
N
T, {
N\ .
L ;\ 1‘
bJ / . /\ N
./ . o o
/ .
o
N
i ‘ 7
,' . . 6 -

L . . * s, ‘e .
. > ¢ .
E MC . ' . * . Science Attivities in Energy .
[Arurrext proviea vy enic Y -, to * . ' . -
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IF IT'S

MATERIALS .

2 Lengths of bare copper wure shoe.box, -
potato, moskmg tape, | 6\{ Iamern battery

N

Set up your L Pem

wires infe

as close

experlmen'f oo ’:%E“T&L‘“qonf
It “them ~tduch !/
like this. *

. ' bv baﬁb_v- mside — Il -
.o f . r no mtk‘%sl \ C /.4

Hove your frlend
put the baﬁery |
in a closed shoe
box.Can-you
{ell which wire is posmve ?

7
L R




OTHER.IDEAS TOEXPL@GRE: -
7 Try plccmg the bore copper wures from
a toy train -
> transformer.
., info a potato..
Does it do
| the same
- thing @ battery-
does 7 Why?"
L | )
) . " R ’ \
7 L '
| T
.- ., O\ '
, R |
S
/ X
) o
- (
. 8“A




' S N AN AN AL,
WHAT IS THE MOST = EMRECTRICITY -

YOU CAN MAKE . ZNM/WAVIIANAT
~ "USING A MAGNET AND A COIL?

T T i —
MATERIALS: *© '~
Electric meter from Activity 2 . ,
Small bar magnet;masking tape,fine -
sandpaper - R
L 3-Meters# 24 enameled copper wire
. * ' ' ) a‘
Do this fig.s'r: ' wter & wive
Ramovi the enamel - Wwh m_us‘ﬁﬁ\‘v..
g"&?ﬁf wds ) Ql;\o_ ;_v r‘:\'o:t:::sw :w_?;\\z%;?\%
Imels
N g
R (s ¢ « make & cgil
) %‘b@ i%%u?m\ wmaier
‘ %%g;\xw“ e L ‘D-“—.
— weTor From ATy 2 el be
) ‘6\’()0,"‘
or e
L ' Mogk:agv\:ﬁ‘to
' ﬂ\vough’.ﬂ'-’
T R,
I.‘ngatgmlch mc‘h'on does the

' r you push it

in and '3:-@ goustsk it out?

What happans if you Tarn ~
the magnat arognd 7 .

What hdpp’e’nsto T‘he-c.omposs,nee' le? Try any
way ypu can think of to moke-The{ needle swing.

T , A
ERICOW fqr can you mok.e i1 go?




T e I

. ‘OTHER IDEAS TO EXPLORE

Ve ;
‘S smute your.- elec1rom@gnet for your
oil. Can you make the needle go
/ further this woy? G
: @
A aaod B
' ." ittty s | \ Ly
4 . e
Tr this with the '
- OV\'ﬁ\M?a'{"\%o Lt)hmh
one wmakes “tha needle
; go {—mtm’ th
S n :
,
./‘//‘. ~ ’
/
\ [ - ( /

; -, Ny




- HOW FAST DO YOQ HAVE TO TURN

) -

R

s g + the. Ar At
MATERIALS o em b D\sf{m':”'sﬁ?p @fﬁ” O o
ot E\Qd‘rutﬁg %o?d

Bicycle, smoll DC motor, floshhght |amp, coppe
wure for connectors masking Tope

,\can turn the. pedals with your hand. |
. )Hold the motpr shaft 5o it just
/. touches the rear tire. ‘

-What happens to the light if you

o \,// speed up Thelwheel ?




7 connect thew Together !

ol f you used 2 generotors would the'light be
brighter ? Try it with different Ilgh'r bulbs-
try it wnh an LED, 100‘\ o *»

* an L‘ED IS a hg,hf— ,
- . enitting diede =
you can purchase
. one frow a local
Q,\ch\‘romcs su.pplg sfbrtz,‘

v .
™ - ’ %
’
]
- > _
-
- .
e
\ PR .
’
" ~ % s A
( ’
. hi v -
i &
3 \ -
" .
" ' &’ -~
-
. w .
. . .
i 4 \ < e
* 3
, . > R
N ' s -
- ' . o .
L% <
'y < 19 .
i3
) i\‘[ . !
-~ ¢ - j
| e .
’ o)
) . » .
- Lt ) 1 y
. ﬁ \ c
. R
. <
o ' .
. J 2 s
\)‘ . . ~ N /
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HOW MUCH HYDROGEN AND OXYGEN
CAN YOU MAKE IN. 5 MINUTES BY

- SPLITTING WATER WITH = °
ELECTRICITY FROM A BATTERY’)

Q

AN

‘

MATEJR%AT_S x
2 45cm Pieces of #24 enameled copper wire
~1 6v Lantern battery; electrician's tape, file |
Drmklng glass, 2. paper clips, 2 test tubes
| Used flashlight battery, can “opener -Qﬁ?;\:cé.‘:,‘;?’/
1 Tbsp. baking soda, dull knife | '

A
- N
- . X .
\ .
.
. ;
e
¢
‘
A ~
N

Open the
Ng:h\ lgkt

- Yy -
N ok ey
a | l / 7
! £

with A 2 ;
can opanar! | Ramove the i
‘. carbon rod o
aund surape

o T clean with
g Q dalt kaife.

O'pjen the used 4N
. battery first. 59\

. | Nola: T+ ae coﬁc,a,rvxwd ebou.‘t‘ r
5’1‘\1&10.11%& ﬁzt\mg batteries, subs

(=3

-

5
i

” Score e, rod

encil le *or-tm arbon vods! 5
P Siabi with & file and
\ﬁu\c it o 2 pieces.
Bare q,ékp\acgvc& wwe /|, - - S
for 5 om. Wrap one bared wire . 8
around the eng of each g g - e . -

carbon rod half )

Q:IThen moke elec'rrodes

) "W\Q,n ; wrap the bared
wive, with o_\(zc'fmcmn,
9 © - Tspe—be sure you cover
EMC S all the bared wivg ! 13




"Set up you slectrolysis 4l
experiment like this: o8y bt o

Efeéf'rolgsis— the splitting or
| Taking aparT of o chemical

g&\b‘r mthis CASQ\ bg
Sleclrical enargy.

3
T

Test for oxygen
ike this:

Lt the so.cov%' fost tube |
oul of the walr a .
il close itz wmouth with opur N ,
> thumb . Hold e wouth

- win uour thumb

on ‘tb%

Ll;%hf a broomsiraw
and blow out the
£lame. Bring the

, alowi d do
iv\%oo‘{\h):z“%é 'hs.ba,v.\

L e gowing ember will
Burst (nte s bright flawme !

. 7 »u ‘ ‘ { —4.¢

_ Test_for hydrogen like this

Ramove one Rist tube carefully,and
covar tha Top with your thumb = don‘t let

the 933 out! .
%) Hold a \igﬁTQd maltl T the wouth of .
]:MC the tost Yube — the §a$ should burn 1 4
fons retadv e with a soft “Pop v! Science Activities In Er'lergy




* HOW LONG DOES
IT TAKE TO |
COPPERPLATE A 2,

MATERIALS: -~/

) ~—or clear plastic cup! |
f 6v lantern battery, glass, warm water |
I Meter copper wire,# 20 ok apgwml
28 GrOmS Copper SUlfOTe dAmwrSTeac,ha,r
" Safety pin, masking tape

Clean the sofety pin’
very well with °
'soap and water.

"fbwh'iﬂér-'iho. 2
pin should 9015
*~ -the + or — pole.

. ’ —ﬁ'q both N
Dissolve the > e SR
happans !

cm sohmon

copper sulfate in 3/4 | e;mwg
of a styrofoam cup of water.. .“°°"*°°'°"*”“"

Ecannect as shown s S




H AS TO EXPLORE:

T

Could you a)\pper/plqte |
the center of a
dead battery ?

e

Science Activiies In Energy 16
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e
| MATERIALS

2 D cells, moskmg tape
Flashllght lamp™ |
Bare copper wire: (1.meter) -

¢ 'C'onnect the lamp to
1cell as shown: .
How s’rrong Is the ||gh1

Ed

‘139‘1_ connech hg W ires:

Ghape @ T S - '
\\Hf ' - W Now connect another -

,"1 4 \& ‘\- @@ / @@) ‘cell like this.Is there
/// th : O $ -1 any difference in -
| /;\\\\ V \ hght? )

. @@&& @,

wiresd |
4

't‘epo.’\ i =
connetfing . Pir S

~Can you find a way of connecting
the cells so there is pC d1fference |

The Jlgh‘l"? | s T

—_—




" OTHER IDEAS TO EXPLORE: '

\
ot N
J
B )
, 5
/ Ai
° * 4 e
. « /
- . ’
- - " ‘ - Y
. f .
» R .
‘ N
-— . !
. L . %
- \ . R "
o } )
. R .
! ) -
; .
- Kl
“
¥
P
.
-
}—
‘
.

connegt 2 lamps
| | to 2 D-cells so
R “they'll both be

: \ " VRN
, = equally bright or
,’""" 3 . ° N .
equally dim? |
o - ‘ |
s |
. \‘
e ’ . /‘ * |
. 4
. . . .
e, ' S ‘
’ ‘e
. ! ‘ . .
- ~
. a‘ . - = " 13 - - N L. '
- - S N
” S . . ‘
’ »
i ! - . .
o ] : N L 18 -
. . \s ce A E -
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| RSN | )

- How MUCH MORE = 6N < DOES @
A 40 WATT FLUORESCENT. Nl
GIVE OFF THAN A 40 WATT

~ INCANDESCENT LAMP ? .

MATERIALS | i | Borrow From

¢ o photbgrapher!
Exposure meter or light meterJ )

| Variety of lamps. to test

e Mok '
Meosure the “amount of light ugm—m,air/ aou@m Yo

A

given off at a distance of 1,2, J‘éﬁl}ia,
and 3-meters from a 40 watt |
fluorescent lamp, and then

from a 40 watt incandescent lamp.

Touchs both lamps ‘while ‘they
~are lit. Can-you. explaln your -
hgh'r meter resul'rs9

ERIC - 19.




| OTHER ’|D‘EAS‘ TO EXPLORE:" [

How much- brlgh’rér is I1‘
outsude in. the su compored
To your c|ossroom9

)
3

How much brighter h'is*a 100
watt -lamp than a 40 watt
lamp ? Why ?

Are all. the stafions whefe students work -
.. N
equally |Ilum|noted%9/ w

“j

2n

Science Activities 10 En nergy




 HOW MUCH ELECTRICITY DOES AN
LED([;QS s USE <GOMPARED TO" A SMALL

ELECTRIC%D LAMP ?

[ o
1
.
~ ~
Lt
.
.

| FMATERlALS o _— %‘Q&“ﬁmﬁhﬁ@
: ~ eloctronics supply

/)#40 Flashlight Iomp, moskmg 'rope el
25 cm copper wire, Meter from Activity 2, LED,
| 1/2 woﬂ resistor, 270 ohms 1 6v Icmtern bcmery

A - [ . F- et
L

V . \ . ?. NOTE: LEDS are solid-stste dawco.s A
. 9 They mas’f be protected Witha suitsble

DO Thls flrST . ) ?_ resisthr and They only work whon
. ' . - * B connedhed 16 the prqpo,r pole fa bmzra

Then, connect’
@'’s.-Fook up

the flashlight
“bulb. Record

the resul'rs

~ from your me'rer'

" Now" connect

the LED. Record -
- the results. What
can you do if
coPPﬁ;riDﬂnwlng coppar lmnemng ~ yOUY LED
ﬁ\ — ;i dQe,sn}f?lght%?

Science Activities i1n Energy

.2




e w

'WATER GEAT WHEN ASMALL LAMP
IS PUT IN IT-FOR FIVE MINUTES 2 - -

[ N a

'MATERIALS I g nf
Styrofoam cup, Thermometer 1 6v Ion'rern bo'r'rery ‘
6y Lantern lamp, masking tape /bell wire. L

Tifner, 1/4 tup céld water

<5 = | WATZENEMPE.RATURE |
Do this first: —Seere Lol —

| Yo
‘Connect your experiment

I ic | this experimont
Ilke Th'S Ohglnghabéﬂhr

Time: for 5 minutes, then

‘record the. temperature

,,,,,,,,,, N .and compare the results«
:5?; : ‘. . “Where dOQ'S-kaQ- .

Wheat come
. from?




OTHER IDEAS TO EXPLORE:

about 10em

. ) v )
Get . small amount

i Thi/” nichrome wire. . eledvic feders - gon

Set up an experiment

- OPGEIONy

like this.

. Check the vesuls’
N in the same way
oy as the Tirst™
experimawt ! \l

;Does m'rhis_wc‘jter get
hotter ? |

v

N

@) Measure the volume
ot wakyr in the cup w
a é{:edumui cylinder or
@ W\uth'pl; the volume oF waler ,
Crumbed of ml) x the change
in Tewperatore -
This is the number of calorfes!
Compare the 2 experimeds
® Ljoup%thzz,d for 5 pv:(nms-
-

R } 3
< i
3 .
i .
’ oo, k4 -~
F I P L o
o e
) RS e .
Y Y ,
R ,
- '
-
e T S > & N
<
v
&
B

= . .
Fhe wire thats used
in Toasters and -9

can bu {mp\aca. nt

™ (Try a hardwarg
STO\’Q..;)

..... A -
Coil e g we coldrwél?zv-
nichrome ‘
w‘r%i 4 ‘ /
avound a ) Sy
il. Connect B the D cell -tape the. co
g::;‘e,d\'hg" "Gire, so T doeswt agt Rout bper (

Tiwe this experiment for 5 mingcles o !
/
o - \

-

"Can you measure fhe /
number of calories of/
reat produced by the
lamp or wire ? °

If you time yoy eéxperiment

for 10 minutes Aill you
prod%e twice the.number. .
-of calories ?.

i Y
Science Activities in Energy BN
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Z=TURN ARMATURE GO

ARMATURE?

FASTER THAN AC?TURN-
. ik

MATERIALS:
- 20cm #20 enameled

H

1D cell -
: ) / )

Thumblack, |

. Do this

Make sure

This loop

IS n e,
o

canten
cthe coil/ M |
_—-—J,_T . 1
| The wire coil must fit belwean
the paper clip loops!’

. Sand aname! off the
boltbom half ot eoch wire—

d

first

_do it carefully! .

'«\jhen sand off the
enamel. Now put the |
wire armature into-the
paper clip frame

and start it
FRICIINNING.

. w «

g

copper wire, fine sand-
paper, paper clipg, thumbtacks, 2 pieces copper
connecting wire, AOcm x 10cm piece of wood, |

mot 16 scale -

[3

end of

Jclip "™
Lp:

BN
[

e S S e

side viewT -

Wind the wire into a -
square coil as shown.

=
{4

.f’:-é-!;.‘\_"—{




OTHER IDEAS TO EXPLORE:
R l‘
S " IR
What is the smallest number.
of turns in the wire" armadture

-~ you can use to make. your -
motor work ?. |

Can you fig.u’re out how the motor works ?
Try this experiment using,a 6v =~
lantern battery. What ‘happens ?

; ,

25
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YOU DISCOVER FOR REWERSING .. - |1¥.
“THE DIRECTION A Mé B
'DC. MOTOR TURNS2 =

o ‘ s " ‘ - “( | % o ‘ B .'_, .
MATERIALS: . .. /I
. h '3 o~ available from The Rwmericah Museum - L
MOtOr k” k‘i\?'&b&\t rgxz,e%q‘s blSZO\C/Q,\"b "Shoq;;-— .
- . See twside back Folder for - ‘
- 3 g&i\mg address <. - .

, *

&

1
1
f

~

Put the motor kit

. together. Jike- this: | e \/-4

» » o
Ap"" . -Post 2 .
ntﬂ' 2 LY
A\"mm ; M ?, ( ; "

‘ . s . . . .
r 3 ? ! N o

-~ : : . w )

VL. e .
4 'g . . o L

5
‘)
-

Poine - Sugy .
’ !eadsww

‘ . — ' \-—\
Complate wstructions | A
for” mﬁms the wmolor kit .

Tgeter ave incladed
i the pad'.éﬁe..

Ths s how uour ‘F\hgked/ | ’ X / ) : ° ’

wmalor should ook ! —-\j . \\4:// Advities using your ndfor
) : ‘ , Yo . are enprike back!

| \):‘ | ». ' . & 2/ ‘ . e 2 A




_ali the bared wirg!

13

How many motors [(
do you have in
.- your house”?

- Can you discover how to change the direction a
motor rotates ? Can you predict which direction
the motor will rotate ? Test your “hypothesis!
Can- you discover how t0 make the motor go as
fast.as-possible with the same power source?

- Make a propeller. out’

of balsa wood or
paper and attach The
. shaft.




WHAT CAN YOU

DO TO MAKE ' __ooearey -
A BQZZER BLEEE Eég@o | %

7

E lectromagnet from "Ac"rivi'ry {,tin can,

old scissors & tin snips, 6v lantern bo'r'rerry

Small wood screws,piece of wood 3ot s00m

Masking tape,copper connecting wire

‘ L 20 em N
: (nst To scale!) i
I ib‘"‘d "‘”-"—) ‘;_un"ti here! R
[ ZXEX? X2 & &
;—)i N . l
Ctting o approx. lem
cutting disgram ..
.u. ng dt) ""‘ beud _h“.s pI'QQSL u.udg..
. out like
bend this pidce - . ‘f‘hiS)

“qﬁlt’»tﬁt : °
N i & — |

’(\Top view )

Zs Cut a strip of metal
m- . from the tin can like this.
Put your buzzer together

@ like this.

. 0

How can you make your
buzzer louder?

25
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or bell. Can you
‘see how it
Works? ,

»
. ¢
r'd
R
3
. .
\t’ '
.
. 4
[
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.
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~
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"HOW LONG DOES IT TAKE A FUSE

Y @ THE FLOW OF
T OF ELECTRICITY THROUGH
AMETER?  ~ .

VA
| MATERIALS : " '
Piece of wood 10 cm x 12 cm 2 'rhumb'rocks

Sheet of thin olumﬁum foil ,
. 1 6-volt lantern ba’rtery watch with second hond

25 cm bell wire, me’rer from Activity 2

Do this first_to make. a fuse:

Cur aluinam foil (nthis shape,
and attach it 16 the wood
with thuwbtacks .

<

Y
bell wive
' mcter

¢
. v . ‘\ . .
Y. \\@
From ST T : '

B8
Actily '}
2

bell wire -
& conne (Tiohs —\

-4

Connect all the wires
~ but one. Connect the last
~ wire and start timing: .
watch the meter and fthe |~} S=emesy
fusel How long VQQ\é\s,\ly ;ake e
rr 1he fuséto-. B PN |
[c o 2\




OTHER IDEAS TO EXPLORE

© Would the fuse blow if you 7=
~ used a. flashlight lamp instead
" of a meter in the circuit ?.

~ Would the fuse blow
. faster if the middle part
were wider ?

<
2 \\. 4
>
r )
' N
]
‘ —
o T =,
=]
b1
= ¢
=i
g 0

.Does your house:
- have fuses or circuit - ) |
"breakers to. P DU, S

[Ricotect it P 0 seesmenme ©
s \ 31 . .




' YOUR FAMILY USE AT HOME = - &)\
N 1 DAY ? =

MATERIALS: i kit nowr !
‘Kwh meter at home- ,
L Demons'rrohbn kwh meter for Teocher

Ly /‘ - e ) N\
N . , , . N ~
\ ‘ SaMpb. vwﬂ'o,r .
Y back ! o . : J

!

on

‘Practice reading a meter,
then find the one.in -
your home. Record . the
readings for 2 days.
Subtract: how many -
kilowatt hours did
.you use’P How does
your use compare’ with
that of o'rher fomlhes?

33

~—— . -
Call the electric N -
company To see W7 e
L kow wuch 1 Kwh . L RA
. COft_SI ~ XI / Sk ._..é'.,‘ :.f;

1 'kwk= .

? Recordflectric use for 1 week.
~ A/ How much did one \doys
i, electricity cosT’?

32




19 . °

Wow TOREAD - . - : ~
YOUR ‘ o .
ELECTRIC METER w

t
Read the dials from right 1o (eft and copy e numbers in e _
Sawme ovrdar. ’ .

Whan the indlc.s\'ov? lies betwean two numbers, record the wumber -
it just passed. (It will alwadys be the Fmallar number/) ‘

The wamber above would be' \> "
recorded likethis: * 13499 | ) |

Néte: The Jeacher should have
each student wi\ak%_ gumodo.( )

mcter with mowable hawnds or

»
‘
g -
b -
b \ «
\ Ty p} ,
L] » 7
I o
4 4 - -~
M- -
i/ . v
.
rooT i L7
N
A
-
, -
o
t i
* L]
1
; , ' »
. . s
. s . .
n@ . . .
o 33 s .t .
“
. “
) , ‘
i ‘.
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TEACHER'S éUPPLEMENT—CHEMICAL ENERGY

ow much stronger is an electromagnet made on a
'bolt than ona pencil? , Ve
This experiment introduces the studlent te the concept

of the magnetic field and the use of electromagnets.
Familiarity with both is required to understand how

1.

electricity is made and how it is measured. lron concen-

trates the magnetic field and produces a heightened
effect.

2. Which uses more eIectri%ty: an electromagnet or a
B small flashlight bulb? .

In order to gauge the amount of electricity used by. one

8. Wiil 2 cells make a lamp light twice as bright?

The most common use of electricity Is for illumination.
There are only twd ways to ccinnect lights. in series

or parallel. Students can explore both of these ways.

9. How much more light does a 46 watt fluorescent
lamp give off than a 40 watt incandescent lamp?

Fluorescents are much more efficient than anandes-
cents in converting electricity to light. You can
prove this to yourself by carefully touching a 40 °
watt fluorescent !amp and then a 40 watt incandes-
cent lamp. A large part of the electrical

instrumentlor another, a measuring instrument must be ~£nergy is wasted In an incandescent lamp.

used with éach device. The simple but burn-out proof
meter used in this experiment operates on the principle
that the more electricity going through a coil, the
stronger the magnetic.field produced.

3. How can you tell which pole of a battery is posi-
tive if it's hidden in a shoe box?

 There are two kinds of electricity direct current (D.GA

and alternating current (A.C.) When'D.C. electuicity is
applied to a potato, it eléctrolyzes the salt in the .
potato and produces copper chloride on the'positive
wire.

4. What is the most electricity you can make usrng a ‘__‘ea( not Irght .

magnet and a coil?

This experiment demonstrates one fundamental way of
making electricity* by using mechanical energy. The
relative motion between a magnet and acoil generates
electricity.

5. How fast do you have to turn a bicycle wheeI to
generate enough elec(lcrty to light a small Iamp?
This approximates the way most electricity 1s made |
today. namely, through mechanical motion. In the

expenment, the movement of the bicycle wheel
turps the generator which produces electricity, .?
n “the real world"’ steam and falling water turn
the generators.
%
6. How much hydrogen and oxygen can you make m
five' minutes by splitting water with electricity from
a battery?
One of the major industrial uses of electricity is in
making aluminum,. magnesium, and refined copper by
electrolysis. One possible means of storing solar
energy is to convert' it to electricity and then use the
electricity to make hydrogen by electrolysis of water.
The'hydrogen so, produced is an excellent fuel for in-
ternal combustion engines and may consequently be
used to power cars. -

7. How long dges 1t take to copperplate a saféty pin\?

Another important industrfal use of electncity is the
sptating of metals. This requires direct current electrici-
ty anl a suitable chemical solution: Car bumpers are a
common example of electroplated metal.

. .

Aruitoxt provided by Eic:

RIC \

o “*

[ree ’*

10. How much efectricity does an LED use com-
pared to a small electric lamp?

LEDs (light emitting diodes) are extremely effi-

cient sohid state devices for converting:electricity into

light. If tamps could be devised using the LED princi-
le, an enormous saving In electricity would be

possiblie. >

11. How warm does a 1/4 cup of.cold water get when',
when a small lamp is put in it for five minutes?

This experiment demonstrates that a great deal of the

electricity used by an incandescent lamp generates

12. Does a 6-turn armature go faster than a 3-turn
_armature? .
Thisis a very simple, inexpensive motor requiring al-
most no special materials. It is not self-starting’ Elec-
tricity flows in the cojl only half the time. The coil is °
attracted or repelled By the magnet when electricity
Jlows, and coasts when eIectrrcaty cannot go through
th coil. Power is very limited.

o a

133 How many different ways can you drscover for re-
v/ersmg the direction a D.C. motor turns?

here are mahy ways of controlling the speed and direc-*
- »—tron a D.C. motor turns. D.C. motors have many uses in

both homes and rndustry (Purchase motor kits from

o * The Dlscbvery Shop, American Museum of Atomic

EEnergy, P.0. Box 117, Oak Ridge, TN.37830.)

.14, What can you do to make a buzzer louder?

Buzzers bells, and reIays alt make use of the same basic
py{ncrple electricity passingthraggh’ a coil thereby
creatlng an electromagnet. Onefvay to nake the buzzer
louder is to increase the strength of the'electromagngt.

# 15. How long does it take a fuse to stop the flow of
electricity through a meter?

In order to protect homes, cars, and bujldings from fires~

a metal that melts is used to interrupt the flow of elec-
trrcrty i1t case too much electricity is berng used

16 How much electricity does your family use at home
in 1day? . '
Students should learn how to read the electric metel:

13
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